Sequencing and phylogenetic analysis based on the nucleotide sequence of the gene encoding VP2 protein was carried out in order to characterize the agent of two outbreaks of infectious bursal disease in layer flocks in the state of Minas Gerais in 2004. The results indicate the outbreaks could be related to the vaccinal virus.
Infectious bursal disease (IBD) is an acute, highly contagious disease of young birds (8, 9) . The etiologic agent, IBD virus (IBDV), infects bursal B-lymphocytes resulting in immune depression and an increase in the incidence of vaccine failures and secondary infections (8) . Classical detection of IBD virus is a time-consuming and costly procedure. The application of molecular methods enables a more exact differentiation of IBDV strains, and in this case, information on the origin of the virus.
The nucleotide sequence of the hypervariable region from the VP2 protein has been described as a useful tool to characterize field isolates (2, 3, 6, 10) . Also, mutations in this region, which modify the viral antigenicity and tropism (4), have been described.
Here we described the sequencing and phylogenetic analysis of isolates of IBDV in an effort to characterize two independent outbreaks in commercial layer flocks in the central region of Minas Gerais in 2004. Samples of bursae were obtained from two IBDV-vaccinated layer chicken flocks experiencing problems with immune suppression that suggested IBDV infection. The isolates LIMA0504 and LIMA0604 were obtained from a sample containing eight bursae collected from a 22-dayold flock and 30-day-old flock, respectively. In both cases, the flocks were vaccinated at 12 and 19 days of age with an intermediate plus vaccine. A live vaccine was administered via drinking water, following the manufacturer's recommendations. During the outbreaks, clinical signs such as depression, anorexia, droopy appearance, diarrhea, and dehydration were observed. The daily mortality rate was 0.5% and 1.5% respectively, and total morbidity was 80% for both outbreaks.
Histopathology of the bursa from both flocks showed different degrees of necrosis of lymphocytes in the medullary area of bursal follicles, haemorrhagic areas and interfollicular heterophilic infiltration indicating an inflammatory reaction. Additionally, the 30-day-old flock showed follicular and interfollicular oedema.
The isolation of the virus was performed in VERO cells. After two passages, the monolayer was collected and total RNA was extracted using TRIzol reagent (Invitrogen), following the manufacturer 's recommendations. The oligonucleotides used for the synthesis and amplification of the cDNA were built from the nucleotide sequence of the hypervariable region of VP2 protein described by Baylliss et al. (1) : VP2F, 5'GTAACAATCACACTGTTCTCAG and VP2R, 5'GATGGATGTGATTGGCTGGG. Synthesis of cDNA from total RNA was carried out using primer specific for VP2 (VP2R). RNA processing was performed using the SuperScript TM First-strand Synthesis System for RT-PCR (Invitrogen), following the manufacturer's recommendations. For the amplification of cDNA encoding the VP2 virus protein for molecular characterization of the isolates, a mixture was used consisting of 2 µL cDNA, PCR buffer 1 X, 5 mM MgCl2, 0.2 mM dNTP, 1 pmol of each oligonucleotide, VP2F and VP2R, and 1 U of Taq DNA polymerase (Invitrogen). For a negative control template, a amplification reaction was prepared using ultra-pure water. Reactions were performed in a thermocycler (MJ RESEARCH, INC -PTC 100) for 40 cycles at 94ºC for 2 minutes, 94ºC for 40 s, 55ºC for 1 minute, 30 s and 72ºC for 1 minute and 72ºC for 5 minutes. PCR products were cloned using pGEM T Easy Vector System (Promega). Subsequently, purified plasmid DNAs were sequenced. The phylogenetic studies, with the MEGA 3.1 software, used the Neighbor-Joining algorithm, with the Kimura's model (5), together with the bootstrap method with 1.000 repetitions.
The phylogenetic tree developed from the nucleotide sequences showed clustering of newly IBDV isolates (LIMA0504 and LIMA0604) with classical IBDV isolates used in attenuated vaccines (Fig. 1) . Furthermore, the comparison of nucleotide sequences and the deduced amino acid sequences of isolates with a vaccinal virus showed complete identity among the local isolates and high identity (98-100%) with classical strains used in the production of Brazilian IBD vaccines (Fig. 2) .
Molecular characterization of the VP2 genome region of IBDV by RT-PCR and genome sequencing is a commonly utilized approach to differentiate and classify IBDV isolates (3, 6) . Outbreaks caused by vaccinal virus have been described worldwide (3, 7, 10) . Companies must comply with local legislation for licensing avian vaccines that includes all safety tests, these reports suggest that IBD outbreaks can occur as a result of the application of low passage vaccines. It is important that live attenuated vaccines be stable, with no tendency to revert to virulence on passage. There are vaccine strategies that could be implemented to avoid vaccine-related problems in naive birds. Some authors recommend individual vaccination as a safer alternative to guarantee a homogenous protection, but this measure is restricted by its high costs. Alternatively, use of high passage attenuated vaccines to develop an initial immunity level could prevent outcome of clinical signs.
In conclusion, we characterized two IBDV isolates from layer chicken flocks in the state of Minas Gerais. The flocks presented clinical signs characteristic of the IBD at 3 and 11 days after the vaccinal boost using an intermediate plus vaccine.
Histopathology of the bursa associated to clinical signs indicated that the disease was caused by IBDV. The molecular data indicates that these viruses are the same classic strain utilized to produce vaccines. Monitoring chicken flocks for pathogenic IBDV is crucial and molecular methods can be used to identify and characterize the agent for improving vaccination programs and vaccine choice.
RESUMO

Sequenciamento e análise filogenética de isolados do vírus da doença infecciosa bursal de surtos ocorridos em lotes de poedeiras no estado de Minas Gerais
O sequenciamento e a análise filogenética a partir da seqüência nucleotídica do gene que codifica a proteína VP2 foram realizados com o intuito de caracterizar os agentes Bayliss et al., 1990) of the VP2 hypervariable region of IBDV isolates. Amino acid differences related to the LIMA504 and LIMA0604 isolates are shown, and identical amino acid residue is indicated with a dot.
